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PURPOSE: A survival game system and a controlling method thereof 
are provided to increase an interest in the game by recognizing a state 
of a player through the RF(Radlo Frequency) communication and 
storing recognition data, and analyze a game result, and manage the 
game data of each player by storing the game state data in a 
database in real-time. CONSTITUTION: A central center(IOO) 
monttors/directs/controls an advance state of the survival game. Base 
staiions(200) exchange the data with the central center through a wired 
communication line, and process the control data and the game 
advance data by performing the RF communication with the player in 
each communication range. A game clothes deviceOOO) worn by the 

player controls the operation of a personal weapon(400) through the RF communication, stores the game advance data 
generated by detecting laser fired from the personal weapon of an opponent player, and transmits/receives the game 
advance data and the game control data through the RF communication with the base station. A control manager weapon 
(500) transmits the control instruction data needed for advancing the game to the player. 



copyrtght KlPO 2004 



Legal Status 

Dale of request for an examination (20021026) 
Notification date of refusal decision (00000000) 
Final disposal of an application (registration) 
Date of final disposal of an application (20050630) 
Patent registration number (1005576620000) 
Date of registration (20060225) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



ittp://kpa.kipris.or.kr/kpa/kpaJmage/2002A1020020065677/kpa.xml 



2006-08-22 



f-^^s] 10-0557662 



(12) -i-^^^^:e.(Bi) 



(51) „ Int. CI. 

G06Q 30/OOJO (2006.01) 



(45) ^al«a^l- 
(11) ^^^^ 



(24) 



2006\103^07'a 

10-0557662 

2006\i02-i25'a 



(21) 

(22) -t^'M^l- 



10-2002-0065677 
2002<dl0^26'a 



(65) ^7H»i:£ 
(43) ^7H^;^> 



10-2004-0036472 
2004'd04«30'a 



(-73) #^€^1- 



(72) ""^"^A 



(74) cl|!il9J 



^Jsfl-^l ^"^^ sV^llEl 224 

7-^7\Su Sj-t-g- %v^e| 749 'tl'^ofal-S. 105-S- 502s 

^^c^'d-S ^JsfiA) ^<^^ sVtIM 224 
^]^^ 



'iJ-'^^ 7)1 o] Aji^Efloii ^cl- ^ o.^_ o-Ai ji^jil- (RF; Radio Frequency) A'^A 

"ll ■^'A ^ f-efl-^M (player) a| ^oi-eH, 7)l'y ■§-■§- ^ ^(realtime) 7)l<a-ir 7l)<a^^ 

91 ^a- ^-a-?!(2l|o|^1)* ll-i^l sl^^^v^^. Ai-g.ei.5.s. iil^l- ei)o)^-j »^^\7\ ^ ^7] ^^Ji f-# eH^l^-i^fl ^ 

£ 2 



- 1 - 



f-^^sl 10-0557662 



il 2rr ^ «>'^ ^lil^eflo) i^xj^ i4E|->-a ft^S. 

5L 3afe ^ Al^Efloj) o|cHA^. f-Al Jif.^ u|-Ef>a E^. 

-£ 3bfe ^ "e^-^ Ai^6fl<Hi oloiAi. 7l;^]^3|- Aj.o| ;a-*ls+ «^ ^ n9l ^7|S!j-sl -^-^ *>tla) Ef<y 

(iime)i?-o|cK 

5i 4fe "d"^ 4€- ^^l^Hl cfltv ^^^^ a.<?l 

■H- •'■•I "hoi's ^jrliEjoll -^--a J1^3h (RF; Radio Frequency) -f-tl-i- -f-S)] ^JTlejoflAi 

oil ^•■"l?}- t ell (player) ^S-Efl. 711^' ^«S^J-% f-* ^^1 ^(realtime) ^.S. sf2i-H).o.j 7\]<Q^ ^Hlolel-Ji, ?|]<a?!^ 

irl- 01)01 Ell- ^i^^^ ^ 5i£^ sVfe ^^»\o]'& 7)1 "d Aji^ofl ^joid-. 

-;mhi i-«H^i 'M'?! ^^j-y. ^h'S f-* ^-a^a Aiui-oiig 7ii<ao|e]- B^cxj. 2.31 Tflojo) Aj^§|.j7 5io.B^ 3i;a-. 

■S- ^V*ll"ll^1 ^^-IH cfx|7ie) ^^wfol^ 7ll<a# 

«laF ^a--g: A-lHl.o|.a 7l|<y o. ^o) ^AfJE^ ^S.I1^S&] s)-i4o) Hxl^s^ Tll-ySl- sl-o^ oJuVllol S^eJ SiS.^ 

-4- ^iiiiS.. A-lul-oli^ ?iloj^ -a^^sMl ^^Stl^l ^^HHoflAi 4=^0) s.eflolol7l- ^-i- ufif-ol, H^-i- TflO] O.S a7|^ 

7-1 Bl^jc^J?-* ?VCK 

i-yai :^isii?j ^l^^ol %vs.£l7iuK £fe sH-a- ^si #Efloioi7h s.^ ^d^H^^)s]'^i^ ^4- ^11°^^ f^asls.^ ^f->S(ruie) 

olfif /ll'yj-tJoll ttl-sia, Tll-yol ^s^S-JigA-i Ti|^ Sell o] oil- Tljojol ;5l^£]fe ^^±S.^b\ Sl^J-Aj^^ ^Hi^ ^s] 
Yl^l^il 'J^^l^ 3llSlllJ-*(»eflol«>ial 3l^^£)# 3fo|s^a| ^514 l^s>£-^ tb^K 

.-IC-iq-. Ojal- f^SlI A-lH).olH^ 7ll<y Al>.Ejo|l 5iolA-lfe ah7Hl Af^Slfe #^>fil S-AjA}. §eflO]Ol21 7110121 oj:Ajoll 21^ 

-f el|o|oloii7ll Blsill- <a5ii^ f. :^A}.5|ol 7ll<ael ^^ol o^^cV. 

?irj2l ^sii o. -g.^.. 7il<yai i^oii- •jv^o'-^ltlcK 
V1. •:^M '^lJr-:.'-<|- si -;;- 'i-^?*! i..).;..!] 

o. sefloHfii-o] jt-jij. ^Ai^ ^8)1 f.5i|oicHoi -^;,|i aj-eds. oj^sVoi. ^ <i!^€ cljolE^* ^^=a-sH. #ell 
olo|o] ;,||cy A}.fij.^ ^Ai^v >Hlo)7V^ §V£^ sl-s.5L*<1, 7ll<y2l 7lloJe| ^7}^]^^^ 1-^, tHoJaj-^ Ell 

olK-M- ^^l^l<Lt-°.i?- ^-l^J-^ -r SI<H. oj^ofl cflolE-l ttlloli^^sl-^ 7)l<a^2l- cHjolE-ll- ol^-sl-oj Tllojfil 
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Eil- 'T-a "J:^^ A l-ii-^^i-Hs) »e)lol<Hi4fe ^-id ^n^^ l-^l- t^sV"), f^-y-^ela) ^elWlcH*^) '^^ '^^■i- 
-fell OH oil 711 ^tsh:! -tefloMsl 7ll<a sj-^ nflolEil- #ll|-sf<>) ^^o\] nj-e). -oj. 

l-eflo|oioi Ai^iHi ^'•^sM. Ihtl] l-eH^l^Hal 7ll<?l ^7\s.^i£.] ^^Afslfe eilo]jH 7j-^lsF<al Tfloj c^loi 

tBlloM2| 2|5}1 eflolx-1 ai^ ^Afsl-o:! Aj-dl jefloH^. 31^51-7] ello];^-! u^VAf^^tV^ a#5H. *efl°Hs] 

^J-^m l-tl# -'r'^sl-oi 51-71 Dl|o]El ^ ;^1H cllolEl# ^^.Alsl-fe 71101 ai-711- it^sfc^ Al:i^ol ^A^^ 

.-lEU Cfl^l^i "i' l}-^4-''r'c!-ir iihsM ^AjSH, SD<3- ^EfloHollTll Sfl^ElSl ^V-y-S] "cxm 7lEl- 7ll<y ^ 

•<?!- ^IM ciiojE-i-t ^-a-sl-fc >1I°J -i-^il^i-sl -S-^im ai-7|# D] £^5i-o^ ^^d^t^K 

*-S-# ^lo-l cilolE-l ^ 7ll<y cilolEll- ^lElgj-fe sj-H-ollJ-al c}^ 7l:=^l^(200)«-2K 

#Ul|ololSl A]x|lo|] al-^-SlDl 4AI0] 7|^o) al-7K400)2|- ^r^ l-'tlsl-oi Sl-^lSl ^flo|# =^-«8sl-ol AVcfl ^ eflolo^ 

«1 7)10] S)-7|(400)i?--¥-Ei ^o]-A-]^ ^j-xi^i-o:] A^Ajs]^ ^|<y ciloiE-1-1- ;^i^5l-ji 715^1^(200)43) -^--a S.^ 

n f-^J# f-^H ^-l^J-^ ^ll'ysl Cll'^lE-1 -i^ El (100)21 7l|<y P.]]o] Cl|o|E^S. ^^Als).^ Tfloj alA). ^^1(300)21-. 

tmjolajoi ;.,ioj o|^j. ^j-^l(300)£V ^'d 31^3)- l-a* ^sll ^71 ciloiEi ^7] ^lHc-l|oiEil- i-e11oi<>iai 
2:^i^"l| 2)4)1 cflol;^^!- aj-Al-slct) Aj-cH i-efloio^s. ll]^A]sQ^^ Eflol:^-! ^va|.^cJ.^ s^sffe 7\\<>1 3)-7)(400)l- S.#s)- 

rie)jz 7l)<aoi ^-^aoii SX'=>]^^. «e))'^|o)°))?)) sl)^E)2l ^sf 7l|<a^!^<^ «£.6V ;*lHi^^ cfl-^lE^* i:^<^]o]<^n\ ^i^ej- 

V) ^ti 7l)'a^^#'^l)#2l l-7l)Bf 5)-7l(500)# cH S^^cK 

AV-/| -^o] gl.7)(400)'>)lAi tAl-sj^ Bflol^t-jofl ^ife ^AV^^HD. :^7l ID. c-lDl cl)olEKclummy data)!- 

'i^y] ^<y-AdlEl(i00)fe ciloiEi uilol:i(120)o|) ^^"A %i-<*1t!- *efl'^)ois) 7)|<a ;^flo) cfloiE-ll- 71^1^(200) 

-ft -?-«!) sH-a- #efl°lo1oll?)) ^^eV"^ 7l:^)^(200)^S.-?-El l-o)5.fe 7ll<y c1)o1e-)1- m^/^¥r ^^^^ <si)°|Ei «Jlo) 
.<-(120)°l) J^^^J-sffe A•^t^)(sever)(110)2]-, Tll-yol) telloH 7llo!'i ^Jfi. ^ 7{|<y i^lojE-il- x-j^y-sj-fe d) 

olE-i Hllo):i:(120)» -¥-«-5)-<^ ^A^^C)-. 

-laUi -y-71 c)l o] E-i fill oi:i,( 120)^ ^ll-yoll ^^^tyjLT.}- ^^sl^ tefloioio] [D ^ oii-oiiTll ;^1^^ al-7]^jiil- 
-g-eiloioi^aJi =^)^c)-¥-(121)2)-. 7ll<yol ;{l«£)'a'<'1 7)^1^(200)* #8|) #)^^ 7)|<y 01o|El7V;M^J-Hlfe 7))<y;5l^^ji 
^]=a-'i'-(122)2f. «-''l)'7)-7.) Tflojoi) ^<^t}o^ ^^^Sl^d *sllol<H2l IDoll cflsl-o^ ^o^^el 7))<ai-Sl ^^jJEl Tll'a^^V'a-a 
■4 -<-)-^5|fe #eflol<H 5)=i=sel/H=8-¥-(l23)l- JL^sH ^^^€t:K 
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ity\ ^i^^jja. ^i=a--?-{i22)<>]i ;<i^Em ^J-a 'Hi°iEi^ sq^^-i^ ID. si^'^i?] ID, ^^ 

'^-''1 10)^ #eflolo|el olH«lE|;^) (ad vantage) -¥-<^, 3H"iEl2l ^1'^ ■Sr'S-i: 

-lig-'i'-d 12)# 3Lih*M 

al-y-:8-a](300)fe t9!(310)2f (320)1- ^-^^sl"^, ^'SOlOif -^-31^^^1(320)^ JL^^ 

«-ti-8: #*« dioiei ^^-tl^l °]^<^^^}. 

*r^\ "fJlOlO-a: ^o'-cJl #Ello|o]o| 7)joi sj. 71(400) 5.^ El t^slfe e11<^l^-)l- ^^^]^^^^(3l2)^i^, -y-fii^^i 

(320)2f-^-a a^sl- «-A}sl-7i ^tb-^-ai-^d-^-OlDl-S^-sH ^^^«e:K 

-i>'-7| ^jj-el^5il(320)^ ^oi-cH *elloioifil 7W91^7]{400)S.^^] ^^^}^^ ^^^^l^ffe ^'-^Hi!^^ ^(321)21-, 7lx]^ 

(200)3fa] if Aj 51=^4 ^A)-!- f-sH OjojE-ll- ^=^-^1- sVfe ^-tl-¥-(322)£f, 7|;^1^^(200)4 ^i^. ^ 

t!-r2i-t cii«# A).^.5i-ct| ^-jnoio) ?j 7ii<y5)-7i(4oo)i4 f-sfl tHioiEii- ^ 3Xs.^ t}^ ud 

^'-'S^ ■¥-'a#<J-?-(323)S}-. ^o'->^)-a!^i-¥-(321)5-^Ei 7^7^]^ ^^^M. ^M^yji ^o]e.]s. ^j-x] Aj^^^ 5^ ^(324)£4, 

■^lal*! cfloiEll- 7|x|^^(200)# #°J-AJ)E1(100)^- ^1^ -p^ f^<y-SjlEi(100)S-!f 7] ^^(200)-a: 9-^ ^d^^lfe ^flol 
u-]jo)E|.-.ll t4Eil-a ^^llcH^l-^^-i: -"r^sffe ^i]°]^(325)s^. f^'^-iflEKlOOS.-^-E-l 7lx|^(200)# -f-sfl ^i^slfe ;HI<y -M^ cfl 
c^lE-l-I- ^-I^Jh^ffe ^^-¥-(326)1- i^-Bf-H 

'oi-^) ^ll'i) dl'^lE-lfe -^;tflA)^V. f-eflojcH 7l)<y ^i;^l-e%'-^a] eljolx^ ?)-^(e).■a-) -0)] s^^^v ^J^o) 

m]3L. ^^7] ^^&]^j-^](320)^ slJ^tH^-a- s>|-!j!-cH| iAi5].7| ^*!: si a. -¥-(327)21-, ^'-x1>J3:^1el-¥-(324)a-¥-E-1 ^lel^l 
vll'y tHlojE-ll- 7lxl^^(200)o.S. ^<d5>7l ^ sH <aA| :^-l^Sfir 'a^l ^-¥-(buffer)(328)2l-, 7| ^(200)Jif2l 
■g-M'i^i-i- tllHlsfal i:-llo|t-i2l aM-yCback-up)* «n<ycl|oiEi >H ^-¥-(329)21-. °lle1'tt^5, s)^ifl-8- # M-e1-uHji;^1- 
t: "11^1 ^-11- iT'-jsl-fe- -y-Ell -¥-(330)1- a^sH ^-^^^c}-. 

m\J?. 7\]o\ £l7|(400)fe Aj-cll *eflolcH# 3ii^^Al-7l7l ^t}o^ i]]o]7.] -i-Al-sl-^ eflolx-l "s^a1.J|L(4io)21-, f^oj-^El 
(100)SL-!j!-iHl A^-^j^ Ello|;;-l2| t^l- xll*!: ^l:^l-ft^-¥-(430)o)l ^7q-^%^{430M 7i ^J-^ ^ ;g jiofl 

144 A).^.7|s| ££4ol eflolT;-!!- ^^va|. ^iH^lfe eflo];^^ •&Al.;.flcH «.(420)21-. tAf;.Hlt!- ^^^_7l- 7.]:^^z]^ ^d^}^^ 

-¥■(430)21-, S-El|<5Mal 7ll<y 2lAj-;y-;^i(3oo)2l- Aj-71 -^-a r^^\o\B.^ ^^5f7l ^ -^'a-f-tl-¥-(440)» i^-^V^K 

^o^7l ?14?!-t-¥-(430)'>I| ^-l^a-slfe ^iLfe ^ Sife sijol^-l Dsi «-aV«t=(1!:'S)'?1 5i* ^t^. 

Hi*?} ^ih-'l AJIE-Kl 00) 7] xl ^(200)1- ^^m^Si <?1^5f°1 71:^1^(200)21- c-|1o]e-1» ^SL 71^11^(200) 
Si*^ :<1-7| ^«!i-ll l-Ellolojo] ^]oj SI ^1(300)1- i-i-sl-Jl, o]o]] -§-t5>fe #eflo]o^o] ;^|o) o| A}. ^j- ^1(300)21- A^^j^ 
Al ?Ktime)-5=-'y- ^^d ^^s]oi 01o1e-1-# ^^^Aisffe s\^B. sL^l el-^^(rouncl robin routing)'^-^^ ^ ^* 
■•?K1-. 

m]XL. '^7\ i.2ilo|o^a| 7ll<y 2) -y-^J-^K 300)1-1) ^^-21 ^^1(320)21- ^'51(310), ol^JL -^^s] ^^1(320)21- 7II01 Sl-7l(400)2l- 

0) t|i-¥- o^.^. - .^.^-A]^ AVyjai- ^"3- #5l!°!cH2l Aj-si ^J-sl(320)7> 717^1^(200)^1- -¥-!d*'il ^^slfe *<d 

A-|'?J; MjJf'a-g^ ellolE-l ^^rAl-8: ^}^^ ^}7]^, ^ ^H^(offset)Al ^k^I <a:<j a1 -^d^J^fo) t\]o]B.] ^^^^ sf 

i£--^T- #efl°l°l2l 1^(310), 7H'il SI- 71(400) ^ tfl^ <g-S. ^J-*l2l-fil #1-1- HJ-^l«- ^ «■ ^* #^'5.5. 

•«+cl-. 

"|21- ^-^j* ^ "a^-^-g: C^-i-^l- ^-Sr 7ll<y ;^flol ^^-g- tl^^Cl-. 
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^ ^*y-^iEi(iooH^i n 7|^i^(2ooH cflfj- i-ai ^ Eii^^esf^ ^i-^^^K ^i*a ^i^^^j-^i(3oo)ofl>H 

- ftefloio)^ vq-ov'^v - o)^^ ^1.^ ^V^d^K 7l:^l^(200)jas.-?-El ^^^Ife ^*y-€El(100)^l ;41*a cfloiEl* cl-^ 
VM ^i^^(326H ^d^^Ffe 2>^^2K ^^cJ-^El(100H>^1 7llol ^-71(400)^1 ^^^-i: *ll:^lAl^ 7]]ojo] ^ ol^^^ ^ 

n^ih^] ^\^^]'^, 71:^1 ^(200)^1 >^i^ :^f7l c^<^ iflofl o^^ l-efloHo] ^]oj al-y-^a- ^1(300)1-1: el-^-^sfaj y]]o} ;y 

cflol&ll- ^^^of *aAl^H^T=^^(buffer)o11 ^1 ^srl-^i^1-7f ^oj.>giE^( 100)^1 J9-^<^1 ^^y-^Sl&K 100)5. 

-^^oMnE:l(100)5_^E-| vH^l ;^i<>| cjjolEl^ ^ejloioioi 7]]<y o]Aj.^j.:^i(3oo)* H|-^^ 5:*^l-<^ 7])<y n]lo)E-l# 

ti^PST^:- ^^^>^^ ^y^, *efl<^l<H^l Tll^d ^l^j-^d-^1 (300)71- 

i^l uf^g. 7l;^l^(200) <S'^^5. #sfl<=>1^7l- ^^1 o]-^^ ^ o.^_ ^^f^l-Ji ^<y-^d! El (100)5. o]^ ^h1^ ^1-^4, 

-s-^■S-^i!Ei(I00)o^l''^^ 7lxi^(200)-8: ^]^-^.^5_ tII^ ci)oiE-)# ^^«>JL ^J-71 ^Jj-^^^lAistf ^^o) cf^ 7) 

^^RM200) ^^^5. #efloloi7f^^1 oi-^^v^cfji ^la-^l^ 71x1^(200)^1 91"^ 7lxl-^(200)^5.-¥-El ^efloioi^ 

01-^! 7lx]-:i^(200).^5_Jf El ^efloion- ef-f^efoc) ^^^t}^ ^^o]o]^ ^7]] s]^, ^^j-^d!El(lOO)ofl>^'lfe #eflo]^l- ^ll 
^o^- ->'l^^ -^^(200)^11 ^7} ^^^}<^ Tll^i-i: ^^t}^ 

■A]"^]'^] %''^^]'^ f^^J->fflE-|(i00)*>11>H^ 2V ^ejlo]o]o] 7no] 5j-7l(400)l- ^ #efloioio] ^]oi vH^ofl 

^r^"4^1 ^.-7<^1 ^l^l-o^ 711 <a *^^7^>^1- ^S^i^}^ ^}^^], 

'^o*-"^ 7i)<y ^47^ dloj&ll- cf^til-oi- ^^x^^f^ si}:^^o\] sa^^i. Tll^J ^d^j cil^lEi^ Aj^V, ^eflololo]^--^, 
-?-(430)^Il ^i^J-^ '^^F ^*a:^Jii<=>l^. #sfl^M^l "8-^^^ ^*^J->fflEi(ioo)oflAi cfloiEittjl 01^(120)^1 #el)olo| ^l^^e]. 
123)^^1 7l«j.o.^^ ^i-o^ ^S^d^l^ 7fl<a ^PJ-^xl (300)011^-1 ^^^1 i:}lt!: 7ll<a cflolEil- ^^^^ 

7l|<yAf:a^«l ^V^^^l ^l^^i, ^^J-^JlEi(lOO)^ t-i]o)Ei aflo] >i^(i20)^) #eflo)o| ^l:^js,e) ^J- «-(i23)^] 
i-ii^^H ID^l 711 <a ^d^j eflolE-lS. ;<ll^^l-^ E-1 ^#^Vnl-. 

o| 9\ :^}-SL ^ i^vcg A] ^ efl ^ 

(a) . -iellojojo] 7|I<y olAj-;.J-:^l^ y_l 7lx]^(200)ol ^^J^ t-llolEll- ^^r^l^l-JL. ^^cJ-^J! Ei ( 100)^ 71^1 

-r(200)o) fr^J-y-^ll f-^^!-9J* 7^^1-<^ cfl^lEi* ^Ji^^7]] sloi. 

(b) . '4 l-uflo|^l^ Tll^jal ^^VSJ- Tll^J ^'^ tflo]Ei» ^^^ffe ^^V^- -7'^dsl-^ Tfl^y ^PJ-^cJ- ^1(300)* 

o) 7i|oj o|AV^j.^|(3oo)a}- zJr 7];;^i^(200)o] :il^5)-(RF ; Radio Frequency) cll^lE-)!- ^11^^^, 

(c) . ^!- #2110)0.17}- 7]]o] 5|-7l(400) >]1^J ^1-^-^^-^1(300)^^ ^7ll5_ -^^t}7^u\ ±.:^]t}^ ^7} -^J-^l^ S^fl^M 

7|- ai-g--^ 7ll^J 2l>^J-:a-^l(300)^ ■¥-^ tll^)El» ^JL <^l«fl ^1-8- ^Ife ^^n^ '^fl^^ ''oMt!' 71X| 

-'sM200)Xl-^l n^5|-"r ^^H^^f^ c:}-^ ^^l-^ cfl^* ^f-g-^V^ 

(d) . ^o^c]] ^eflolai o) ;^|oj o|>^}-^j-^)(3oo) 7ll<a §^71(400) ^^}^] ^^d* «<}'^l*V7l 7lxl^(200):i^l- f-Ell 
0)01 o| fiiAj. ^^1(300), l-Bilo|c>|o) ;^)oj ojAV:^:^! (300)5+ 7ll<y ^71(400) ^ '¥-7pJ-xl^l ^A] Hj-ig^ ;Hl-g-t!:t^V. 
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^ lo||A| jife Bj-sl- 'g^<y-'$!!El(100)7f^^d£lJi. #°c^-fflN(100)» f^^°.S. b\c^ 4^71)21 7l^l^(200H ^■3- 

^ -t2lloH2l 7ll«a 2|>a-^*l(300)S}-.-¥-^ RF #<JSM CllolEl# ^C\: 

fi-f!- «i=(open fielclH>^1 # ^=3^^ ?l*ll- «>l€-sVfe 1-^1°1<HS# *l]as>7l ^eflA^ .^^ cf^5. 

KK V-t! '^1 ='l^(200)-i- ^^jsfTll 51 ji. AiiHd io)fe z}- 7];^1^(200)2> ■fr'Sl^.S. "S^ 5l«^ RS-485.433 Ale|<a 
(spiial) --r'^tlrt].. 

-4 viy-i-Tr(200)-& '^l*^ "LVol) ^fe #2)lo)oio| AJ.2] :a-^l(320)l- 711'i e)-4-^ (routing) z^o\t\^ 
A-1 1*1(1 10)011^1 -a.^'t nil OlolE-ll- ^^^fl^-^ >^lal(llO)<H|Ai .g^^ l-eiloH2| aj-o) ^g-^i (320)011 Til 
7]^# §V7il J^cv. 

^•■|ttl(l lO)<->ll^-ife 7lxi^(200)<Hl>^i '^--S- Tll'a ciiolEl-i- #1^5l-oi zl- TH-ysl ^;t|l T^^AB-S. <^^<A^*\2. A 

Ello|Ell- t;Le*M ■S-'^oll ?i*fl cfl°lE-l all'>l^(120)-i- 

^\^\ 'ik% "l|o|i;:(120)^ Si IK A i-el|ol<H2l iDofl cflsH ol^ ;H]<a ^^V* ^i^sj-fe 1-elWH s|=i^£el ^i^ch-?- 

(123)« ^^o'sl-:2. ''•1iH(110)oll^1fe cllolEi ufloliisl 1-ellolol Sl^hSaj ;H^-?-(123)2l dlolEll- 7\^o_^. ^^S.7^ § 
^ -i-Ell")"]"!! tllsH-^ife A'A^ "life ^Idfls.* ^JL ^o]-%r >a-cll f-eiioi^ioii ^^oHdamage)# 

^'^Ife ^21 ^-71- ^o] 7i|<y o.cgo)] cH?!- 5t^d7)^-i- ^elSS.:3.=5^(lll)ofl ^T.'A^ =S.ns«oil alsfl ^^^Vcf. 

31 'e^ ^i'Hd 10)fe ?[srom =£1^011 t4€- ?ll<y°l ■g-'^'^l °]^<^^ °1l ^I^HI t4€- 31811 ^Eil xi^£A}.oi)Ai iAi«)i§ 
-t f- -S--^t-4li2i ^l^oi 7i.^5V£# &'il5.s.3 2^-^(112)# i«-^VcK 

vHi 4 -fuiloioi?!- Aisijoi) aj-^31-^ 7ll<y fil^o>-^^l(300)fe -^-2] ^^1(320)21- ^"JIOlOol ^^jsH. i-ell°)<Hl-^ zfl<^l 
■<1 'as- •i!^^4s^«l ^ol-Cll* irl2!Al7|7l iH^M ^H"?! sl-7l(400)«- ^^^Isl-Tll ^^}. 

tt)?]/.) Aj.o| ;a-5^|(320)af ^^(310). =L^:n.. 7^91 ^7l(400)fe ^7] 7l;^]^(200)s> ^^s. c}^ ^sj-^dl* tt^ 

■'i-l-sl •a-*l(320)2t- *1<^(310)^ ■^^I'ia ellol^i# ^'-^jsl-^ T^^^-ffl-^iS ^-^jslfe ^'•^^j >Si!'^-] -r( 32 1.3 12)71- ^-I^eH. oil- 
L'-4't!l^--Pr(321,312)oll-^i ^o'-cll'?h i-2ll*^l=H2l 7H<il 5|-7l(400)s.-iji-El ^*-^4£|fe ^<^]^]^ ^J-^l^f^K 

0|a|. vJ-ol ?J-7-Hi!^i-*f(321)ofl'^i ^'Hel^J -^sfe ^'•^l-t!^: ^1sl-^(324)l- 7^7^ ^o]^] o]9.] c11o)e-|1- <a a] ;^-) 

(323)°ll •'^■|=a-o-|-^t:l-7F ^llol-!?-(325)ollAi 7l ;^1 ^(200)21 3:# ^ ^a) a1 ^J--!?-(328)2l ss. DHojeil- 7l;^l^(200)^S. 

"l^p-i l'^J(3lO)el ^'•^l'S!!^i-T-(312)ol]Ai ^"-j^I^ ^i^.^ Aj-o| ^j-5:l(320)S. ^-ilslJi, ^l* ^^^]^s. ^1 el (324)oll a-] -^J- 
7121- ia-^ 7|:^l^(200)£.a ^#§1-711 ^cf. 

"l"ll #t! oljE-l ^21 o\J?rS. dlojEi ^-a* 'a-;^l5l-7l ^IsH ^7ll;7l-;^l 71:^1^(200) O-S. ^#^1 S.^ cHolE^fe aJj-adlolE-l 
•^rt!-!f-(329)o)l ^-l^J-^cK 

HF.^i -i-i'll"l'>l7l- 3]^ >^Vf1-8- 7^-^ olS. 9)Jfo)] BlJ^oj) [Cl-S. Jl^H- l4El-'-H7l ^1 5l-<^ t^^-pt^ ^^^1 ^l -§-21 

sui. ^Jz}-2ioi uj..^^ ^gfl o^^^s.^ svfe 3i^^ji^(327)i- ^^^ti-q-. 

-tela '{.t-sl ^d-J(l(320)2l 21^oiife LCDS, ^-^jslfe ^^eflSAl (330)-i- ^-^^sf**! "Hlei, 2l^<^-¥-. fir's f- ^^B IJ-^'HIa-) 
-SiHlolo^MMI 'Qi^JL^} SVfe- nllAl;^ll- iAi^ 41 ox^^ ^d-. 
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-g.BlloH2| "J-ol-ila] a^ofl ict-ei- :»ilo)ElJi, ^^<^ ^:»^€^■¥-(430)«>^ 'i^^ ^a).^ oj 

5c4 ^''•l- ^H-T-(420)<^'<>1 oil- ^l<Hs|-7fl 

^mi^ Tii'ai- ^^d-Hi^i ^j-^-sffe 2:Hs.>^i. safe 3^7)(5oo)l• siJ^. «>) ^^ksoo)^ ^j-^i 

"^J --I(320)a iHl<^)-^i «d-a- t-^fsM ^j-Al(320)'^ nflo)E^^ :g^g>£S. ^>^j5lo|, o)a)] a}.o| ;a-Al(320)fe f"^,^>$!!Ei 
Jl. n-i|olE-)l- ^i^sffe 5f=8:e.S, 7)|<ao|l %»-7V5^fe SL€: *eflo)o)ol]7)l ID» ■¥-<>iSVJl. 7)|<a -gr^a^l-fe 2V # 

ailo|oio))7ii «.a|^ tDi- f^-y-^EK 100)^1 ^i»1(llO)°11 ^-^sl-Tll 

o|ir|i A|ui(iio)fe ^a-?! ^jiL» cilojEl mo)>;(i20)sl #£fl<^H ^i^J- -¥-(121)011 ^l^tVcK 

Ai.7| #ci|oH ^jja ?;1^o'-^(l2lH JH^J-^lfe ^afe tH-JJoII ^-^sffe «-eflololsl iDSf z}- * ei| o] o)i 711 ^]^^ 71)0] 
«^|fiV #"11 ^'^ 7l:=^l^(200)o|| cHt!- ^ Efl=i:Hl- s>^l €4. 

"I "II tt11o|olo| ^||oj olAj-xJ-^)(300)fe ^iq-^ SH-i* 'a^^7)-<aA^ ^V7l SX^ 7\^^ 7}77}^ RF l-t! 7)^1^(200) 

# *icV.(searching) 

^it 4-3 sfl<a- 7lxl5?-(200)oll J^l-ila) oyo]v]i f-s.^ sJ-tI) o]o)) cci-e^. 7l;^l^(200)°il^i f^-y-^E-l 

"I '01 -i-Ellolol?!- Tll-y alAj-;5j-xl(300)3l ^ch^l ^J-A1(320)M) -¥-(325)o)l 7l:xl^(200)-5.5.-if ei ^l^slfe 7l| 

*efl<^Ms| nflolE-ll- c)-^ -g'g^(326)°il ^"t^o^ 711"^ ^S?!- tH]olE-|l- -i^g^c]-. 

'^^lA-j i^^jjJf (326)011 ^'^-l^Hl-fe 7fl<ao|] ^z]]o]o]2] -^^^^ cilo|Eife ^;^11 Al^K ^eflojolo] ^l^^VlV^i--^ 

(430)011 ^1^* ^"a- f-'^lcK 

■;b'--''l *t11°Hsl ^^=^J£fe ^°oMfl&l( 100)^1 ^elS.s.zie«^(ni)ofl slafl i-eflolol §l^s.2l '(-I ^J--¥-{ 123)^1 cijo) e-|s.-¥- 

&1 C||olEio|jl. -^J-Cfluj- l-eflololS.-¥-El 3)^«l-5t{:^ ofl. BlSflcflolE-ll- A^A^^oJ) OXO] J73) A4l7l- ^c)-. 

?:l''l-f.!-%'-r(430)oll ^)^% 6i-<k^^ ^^l-'i'al t^l- ^'•lltt-T^l- fi]°lsl-fe ^A^S.. ^11 -¥-(325)011 A-1^ 7}1°1 Sl-7|(400)oll o) cll 
^•'lE-11- ^tl^H 51-71(400)21 ^[^VE|-^VJf(430)oil oi dlolE^ ^^M^^^dMn] ^JL, 7^91 ^71(400)2) eflojz^ «i 

A). xllopiL(420)ollA-] -a:^^ n Zk°J:^ n<=>]7-^ 'Jj'^l t^} ^ ^ ol^S. ;(iH5).7i| ^cf. 

«12I- ---l-^l §«14^jo| ^VaSl^. ^<3..sjlE^(i00)oll^ife ^ 1-0)<5)<H21 71)01 ^7l(400)#7l2l ^g-^-i" Sll;i)lAl5H 7)l<ao| 

'>]?1-(in play) sis. -^r tl-'^l-. 

vl->^|--K200)oll^ife 7||«y A)^^^ nfl -a^slSi?!) #elWH*-i- el-¥-^*M ^ll-a ^1^ ^°]^* ^^^tII « 

0)9). -^o] ^o]^ 711 <a el|o)El-i--8: Diliiel ^^<^ 'H'^] ^-l^^ ^ -"i Old 10)21- <a^S|fe Al^ofl a.^ -HBldlO) 
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Hl^\^iA\Q)^-^^ "^^y^^ eil^l^ 13*^)^ ^'^f^l'^l ID 2bytei4 ^7)^) i-femj^ ^7] ID Ibyte tHp] cfloiEl 

(dummy data) Ibyte^ -^Sj^ ^3:* ^'t^f:^! S^K 

^l^^d*>il Si<^>^1^ 38kHz 7W Jl #^ tflolEl# ^^5^1- 711 ^c:}. 

>y^7) C-]i:i) C])o|E-l^ 7il<a ^7l(500H^1 Cfl o) £■) ^_A^ , ^j) E) 1+ ^^Vo] ^o^^ 

-t^ii. 11 0)0171- sl)o]^ yj^ afo|. jz):^^ ia-^>7]) SI'S. ^^^1 ^J-^l(320) ^fe ^'?J(310)^1 ^^^1 ^(321)5.-?-El ;7V;^)^V 
/II sl^i. oil- ^>-x|A!,^ M^^{324)<^]^^ €c^K 

c^|7lA-l 1^(310)^1 -¥-(312)011^1 eijolEi^ #Al^ ^j-:^l(320)^l ^^^H ^M^^ 

-a-sl (320)^1 -¥-(325)011^1 ^H-^-^-S- ^<d-i-<i!-T-(323)» -i-^ ^^^S. ^^(310)1: ^B^t^J- f-^«l 

01. ^l]^-^(325)<>fl>^ife ^^(310)* o]AV o.:pl^ ^^t}?\] «°fl(310)<H1^1 ^ ^1^ -§-^^^l-;Hl 

o|u|«i -'^oi Aj-d) #iJ|lol<>i7f ^^Aft!: eflol^-1 ^<^1 ^^^4 ^^1 ^^1(320)011 ^^HtII S)^ 

ojuil tlh|tl7f :^^^^] l-cH^Tll 5-1^, ^^1(320)^1 ^H-?-(325)<=Hl>^1^ efloj^^^ hJo^] ^^VAf^^]- id, sl-y] ID, 

^]y} i?)^l]£# <?jAi x^^J-^(328)<^l ^-l^^-^j-Jl, 7l>^1 ^(200)^1- ^ ^1 ^ <Hl 7)7:1^(200)^5. <y Al7;-1^J-^(328)<^l ^] 
tllolElS- -iMl^Tll 

EEvi ^1*^1(1 io)'>fl>^i vH5]^^ 7ii<y 7floio|oiEi^ f-eflojcHfif -f-Aio) <a^^ ^^^<=^]^^ #efl^)^<^)7)i ^^^vc).. 

7|zl^f(200)i: o,^ o^:.^ ^^^^j-JL, 7l;^)^(200) SE^V >^l-7l ^^^vH^) ieilo)c>lo) ;4)oi ^) Aj.;^J-^)(300)l■ 

-/v 7ix|-^(200)-& 71-7) vH-?-o]) oi^ ^eflojcHo) 7i)oj o)AV;.j.:^)(3oo)^ sf-^^i^f^^i ^1^ c)), ^^.^ 

#(-lbii). _^-#7i- o).o)c)(7l:^)^lD ; 2byte). :^#^fl£L(lbyte)^ ^^^1 .^.^711 ^1^ teflo)c>i^ Tfl^j ^l>y-^ch^l(300)<>l]>^i S. 
t- ^51^1-. :^l-<d^l ID, ti).o]iE ^E)]^. -S-^$Ft+. 

•10*:^*' ^E)15L n))o)E-ll- iivHT)] ^c].. 

ojiifl iiullxji- Aj-sj- dlolE) ^ Tll^J cl)o)Ei^ ^J-7)o))Ai A^^^V ^o), sflo);^-) m o]) ^^s} 5Z| ^ JE. o)) cflfj- 

^c) %. V>''4^1- ID, ^>^l-;^f ^7)iD ^^^7)- ^^^cK 

7|'x)i.K200)ollA-):^ ol^> 7j-^ Cl)o)Eil- >a-7lo])A-)54 ^^o) ^<y-^dl ( 100)5. ^^t}?]] S]SL, ^<y->aEi ( 100)^1 ^1ttl(110)<Hl 

n^'d ^J^S^^Ji 7-]^>^-(i22)^l ID<Hl ^7)^ IDSf ^^l-7;> 5j-7l ID, ^J-* 01*^1 E^l- 7-) 

ojtrj) A-lL+)(i iO)<>11^-l^ -^-I^^ICIIO) ^fl-?-^l ^7l|A]:7].-|- ^^) t;-);^-^)-^^, cflojE-I nil ol>h( 120)^1 ell<5lEl-i- -^l^^^f Seijojo^ ID 

^^15^1- ^i^ 4^^!- ^I^J^^l ^^^1^. ^V^^^l ^^^^1 ^l<H^i. ^J^J 51-r -^^J- -g-^^^l #sflo)o^7> 

HVA^^v ;^„o 7) z) ^(200)01) #sflo)ol7V CV^- 7)xl^(200) *^^^5. ^^1 o\^^ ^ o.^. ^^V^H o) o) a}.^^ a-] ti) 

(1 10)01)711 "il-til^ll ^t^K 
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v|-<|-:if(200)o.a^El #elloioi7f ¥1*1 oi^^ ^ ^0.5. 7|;^|^(200)«>ll #elloHS ^I'^lt!- 

*lH|(nO)S.^Ei '>|sf ■^%<»1 ^^sl^. sH-a- 7l;^l^(200)-& sfl^^- #el)olo1» ^^H) sl^f. «>l«fl SB'S- l-ell<^M# 
'i'h^'f -"r^l ?!:4. 

.-rt-yj o|2}. 7^^o| cvsi-Tii 5)^ >a-a| ^J-Al{320)sl ^l«H^(325)oi|'^i^ ^^<^ Jl^I- M-eJ-MI?! s\^^s.^ 

j|-^^iM-'i'-(327)fe- «}-^T=^>s ^Bi-Tifi]- ^a-^ o]-§-*><^ ^^^'ji M■E^•fi4. 

31 -^-a- •i^sl-Tll El-a, ^J-s) ^J-*)(320)s) =Hl«HY(325)'Hl-*ife nlsfltfl^oii tc^e]- ^7l# ^hziS.^ 

^du- 10^. f^i} 302:. ^i-°o'- Tii'y A)^^ f^y-'iEic 100)5.-?- El ci-^i>oi- 'a^^(326)«ii ^-i 

■*o':pl il^ dlolEil- :a^5rl-o4 f^-y-^fle-l (100)21 ^b) =s.:2=^-¥-(lll)sl 5.sn=»o)i oj-ei ;^)ois. ^oy ^^^t.}. 

^J-f.l(320)fe 7lxl-:;^(200)2V2l cllolEi -^^^<^] ^^^o] ^}7]9]- <a^^ 7l:^l^(200)<Hl ^l)^ 

jj:a-t. vsgnijo 10)31- '^J-2] ^J-sl(320). •y-2pJ-Al(320)S+ 711°! s}-7l (400)?><Hl cilolEll- ^JltMl Elfe 

V-t! ■g-lJal -^-t^iel?]- l--y^Hiol ■§--§- sife 'S^'-b^FtII iv-g-sl-ja JE?»- RF ^J-^ls] >a^cHi htI] 2l-?-£l°s. -jv^^ 2+ 

i4H tilifel ;^l-Afl #Aic.| ;,i.^ ci-g- 3|-Eei x^^ <a-i-ollS. ^^11* t^SAi?^ ^ o^ci-. 

-'f ^d#^ nH<^3L(bancl width)* .7>;=^lJl 51^1 t^. a)^ CDMA 'JJ-^-l- ^l-g-«-4Jl Sj-c-leJ-JE z}- ^H^?!- 'U^'^SL?} 
iS-v] Uljg-CHI OJ-TX =^3].- cH^o] ^Aiol c.}^ sll^ ->.ic».oiiAi .^^t-i- ul^lTil ^cl-. 

s-^flolcH7t- eiH-^V ^l^-l^ll ^'-f 7ll<y 51-71(400)21- l-tl^oll 5^0] ^o'-cfl 9:^]]°]'^^] 7)1<>1 2|-7l (400)21- al ^-Jl 
'^1 'i^l-^i't -r 5;l°.i2-S., Sa-S-S^lfe SIFS21 v\\o] 2. 71:^1^^(200)31- f^'y-'$!!Ei(100)2}-2l f-A) -^-^Al ^VuHofl pV i.il-¥-<^-g c-11 
oluj -?r=?=Al# Br} 7)1 slTlL-l- 5.5.^(offset)Al?.!:^ofl 'a^j7l?.l-i- ^o}a-\ ^^^a]* sV-a c}--!- <^«o)i o^fe .g-.^ 

^^a^-t-c|lo|l tl]:?- <3l-S-^^l(^'5>. "11°! St-7l)<zl-sl "J-xcl^ ^ ^c>. 

3bfe 7l;<l^^(200)iJF ^d-2] ^J-^^l(320)2l Aj-s) ^^A]si\- ^ 7}l<y Sl-7lafsl ^^ilsl El-<a(time)-i- M-ef 

ttl-jlj-A-l ^.51(310). 7llol^7l(400) ^€r >-HJf 'a-&^J-*|2l -5?-^ ^Alo] 7f^f.l Al^-g: 7) x] 5^(200):sF f-<d<^l ^-d ^1 

uFS. 2!-^ ^l^KlN#l.IN#2,IN#3)'a- tV^sfS.-^ ^o]b\ ^^-|- ^ 9X^. 

"f silia- -^^"llAi ^7llA|:f}-oil %.^o] =^i§B]^ l-EfloHei AJ.01 ;a-*l(320)fe sm^J-i- 2lo|§i.fe -i-<a 7lxl^ 

(200)M1 'S'^oll^^i Ml-?- 1-tl-i- si-fe i-Efl'^Mfe sj-q-iiV S^^^flsl-S^ sl-°s.'«l •ih^]?!: ^Jolt^K 

■Is-I-!- •'6'-2| =a-^l(320)2f ^■ilKSlO). J-ll^j 21-71(400)21 ^-^ RF -f-tlol a-Is 7| ^(200)21- ^d-21 ^ot-*l(320)2l -^-Af -f-A] ^ 

c}^ _^4^^c|]# -Y-tl RF -i-Aloi Ds., Aj-ai ^^^](320)s]- ^■5!(310). 7D<y SI- 71(400)2] x-W^ <g-g- -f-Ajol f| 
■^r-'>l ^M.v ^I'd-i- ^o'-7l2}- 71:^^1^(200)21-21 -i-Alol ^l^o) ol-'d 717-1^(200)21- aj-s] -^J- ^1(320)21- l-Ajo] oi^cH 

'■l^a^ll -r^'sllH Aj.2j.o^;;,|uj. A-1^. nl-=. ^3q.^cl)Hfji Sl-clBl-S ^3l-=r -g-'id* "S^^l-al AJ-71S1 £. 3b<>ll>^i2l- ^-8- 

SI- 7-1 v!- f3--& a1:lH1 cHsv €-xipJo] oi;.|| slfe dl oi^ o- Aj.o] ^^1(320)21- 71x1^^(200)2] -f-Ajoi A]^£lfe Ai^gofl 1^1-?. <g 
^ "-H-?- ^-f- -Y-^«-'t!-¥-(323)oll RF readyy-EflS. ?i?!-Al 7] H. S.. aI;^]-^ c>j-Pr(save)» Sii^K 
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o|.i cilsH "^^l-i- -i^-i^vo^, #oJ-^e-1(100)S. ^i^^t^l-^ 1- ^ 91^}. 

«12)- '^^ ^5^4^!- ol-§-^ vflY »<d "S-g-a: ^^le| l-iJol ^^^flsl-ji sf-¥-o|) ^^S. cl-^ ^J4-^ciloi7j 

■& "i^sFte ¥<d ^4-. ^KJe) PCoflAi ^t^^ ;5ilo1-t!3:oll 2)5)) -zj^sfl sife ^ci^cfl -^l-g-^Fa) ^ 

-t- 112.^. °y^^s\ cl]o)Ei7]- i^e^oii 0)01 Ei# ^ Slfe # ^^17)- Sit^K 

K|.efA| >^v.^^ ^-§-5^ sH>3- ^J-difi] "=a^'Hl cflsfl 'S-^^l 7l;^|^(200)«HlAlfe ^l-^^^l-l-sl ^S^cfl-g- PC* e)-f ^ 

sFi'l ms^lal- ^<HA-i. 7l;^|^(200)2f :3L Aj^ofl ^cfl-g- pes] vfl-?- <il-S-^^l^ ^i-^^s] t^]o]B\ ^ 

■-'•la'. -U-e ^J-^lfe 5mo)o s.. A^7l?^ w|-<4 ^s^^ ^z]]^ sfl^i^ ^ 01 cf. 

?!-^!. UMi'- 'a-S- ^J-^WJ 'I'^iKSlO). 7110J ai-7|(400)2l ■¥-ti-i-<d2l c)-s. <a -^aJc^is. ^e) ^J-*l(320)a)- ^•?!(310), 

^J-^-y^l ^A^>a- ^J- S.^ ^ «.oflA-]DV i:ie) ^aIo) 7l-^sl-7l i^^oll ^oll^i ^^^^ MlS^-laoll ti^€- -s- 
-/|gHsynchronizing)€ cHolE^ ^^c^fe Si7|) 5)0^, ^5) #eflo|<H;L> ^fl^l ^7) ^ ^"S* 7]]°A 

^•^^ -a-si "-a- 3 20) oil ^fe ^s-i^ f-t! 7i|o] 5i-7i(4oo)7i- ^^j^^Mi nn -f/o-i- si-tii sioj 7ii<y 

i>:l •'1(400) 7f '^&J^o]s.\s. s)l<a-£lfe iJflolx^^_ a^slfe- t^V^l- ID %-^'=>] 9X 

o\9.[ ito\ ^^A^i-ife ^u-a ciio|Eife 71^1^(200)* f-sH f^<y--a!Ei(ioo)si ''■itH(iio)'H] ^-a-HiJi. ^itH->ii'Mfe Tii^y^ 
*r-?!i'- ■'''pj-f-( 122)011 o|2) c)io]Ei* 7li]^^o_s.<=s^c,]s^}7^] ^c^.. 

ViVl ^-ry-i- ^l^at"!! aiol^l. Tll-a -l-^ll?!:^ 7ll<as| A-^*- *e11o1<H71- ^^-^^sFtII Sl^g, -i-;^l)^l: 2l-7|(500)» °|-g-5f 

-■•I "II 7|l<y %-^]]^&] %-:^]]^ 2^71(500)^ ^"y-aiEKlOOfif RF -i-^-i- ^^sVfe o)-ulel.. e^j^ f-ElloHo] a^vo) 
^■| -^I(320)'>11 "a-a- y^-'^l-sl-ai. ^-S: -a-s) ^^l(300)sl ^l<H-¥-(325)'>ll'H ell°l^-l «oH| 5.*)-^ ^jiS ^•l^*l-<^ 

2|-8-g)-Jl, 71:^1 ^(200)21- "l^^l f"y-S!!E){100Hl olfif ^.g- a)-^^ ^s] 01o]Ell- c1|o|e gj-Tj) ^c^. 

7ll'?lol ■S^iiKl'S. '^ItHdlO)^ 7) X) ^(200)0)1 ^I'^lSM zj- #e))o|ol2l 7flol S|-7)(400)S-¥-Ei E)|o)7i) ajo) t/.|-Slx| ^Sj. 
ii-it 7)1 oj sl-7|(400)-t ^b'-ec).. 

o|:^. /.-|l*l(nO)fe C)|olE-i »llol^(120)a| 7ll"a<a^^ja. 'H^-?-(122)al Tfl-y C)lo)E-ia-?-El 7)l<a uH-g-ofl 11).^ 

--'I- --a -a- nn n] ^cy. 

tii^y 4 f.e)lolcHo| #Efloloi x-];^^^(i23)°fl-^1 #oV ^ch7l2l tHl^lEil- <ac-l|olSsl-Ji, ^s] E.S.O.^S^ 

(1 1 l)"!! ^i'it^ ^■g-sl-'^ i-ello]cH2l ID'i ^^°]^ *3:<^<^\ <HS.«He1^1» ^^ofl ctl-sf -^foltlrCK 

.-,1^1- -^.g. c) c ^E|:^|fe Cl-^ Tll-yoll «fl'3- *2flol«H7V ^OlSl-Tll * ifl c E) S. ^l-g-Sl-Tll ^C]-. 

4fe- ^ t'^ ^l^'a^l c}^ °4 ^^l-^l* M-E+M! ^olc^K 
v;-!?l •a?! I'T'S^a- e1|o|''1-i- '^F^^'^11 9Xo\■^^ ^^S.<^ ello|x) <if;£) i?-^(Laser eyesafely)ol Si^K 
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•^Ml^^l^lft A}.^#oi] c4ef o]^]]o] ^t^^^o\] cflsij -^^^f^jCclass)*^! it^o}, ^ol) nH^l-<^>^1^ 
class 3A^\^\ ^f^sl-^K 

SI-?!- nraWet-^ l-r^MI eflo|:^-] cH^H. ^Ir^^iofl of^Hj ^^IS sf^l 20cm ^^1;^ ^o\]a] ofluix] ojo] 

^^1-^1 ^11 '^Hl tcfsl- ^^<^1 class 4-5^- ^^^^l^fl oj-^jj^ -f-^^^- ^oV^ItII s)^ 

''^^ ^d-i- e^l^lx-li- ^^^Afsf^ 7^o] ^71(400)^1 eflo);<-i «s^Af«-(4 10)^1 ^J-^t^ i-^^}^ €El^{410a)l- 

-7^i^-f3i. ^.ti-^f(410a)* #^11 l^^F^l^ ^]o]7.^ tij^ ^J-:^l^f^ 1^(310)^1 ^J-^l -¥"(3 12)^ ^c)" ^1(320)^1 
4l!H-H'-(32lH ^E)-if(410a)«- 1-^1 s)-^-)7f ^o).:^ ello|;^i lyofl iflsj-o^ aIJi^ je-^J-sM ^?!: ^^^l^V 7l-^5l-£^ Ji^^- 
■^?-(312a. 321a)-7^d tb ^^Jj^5. ^Vc]-. 

^^.j|o|x-|o] _g.ajol uj) ^pAj^fo]] -^o|^^ ^l^tlr -tJJl^- 1-^5-^1 sjJE.^-. 7|1 7) (400)^1 efl^^Mi 

ccl-o-l-A-l -y]- -^eilo)o)o] AVc^i ^J-x)(320)^ ^^(310)^1 ^^^^1^ ^J■^]^^^^^^i3l2, 321)*>11'^1 <=>\^ sj-^Ml ^o^^l^f^l ^efl 
y\ -if-uilolo-|o) 7|]o) s)-7)(400)oil'^i Ih^t-SEl^ -g, ^j-x) ajj a-] -^(312. 321)^1 ^r^^Ml ^^^^1^ iL>a-?-(3 12a. 

.•)|Ai-o)|A| yi^:§SV u}9]- '^o\ ^ 41L ^Vtg A] ^ ^ ^-g-^V^a. ^ f-Cll^l^^l ^l" <a 7]) a) 

--^ry^^l -?7°c§-8: >]1^J^1 f^7|-Al^J ^ 01 cK 

I>lv»l. >j)ojo) ull?}' ^^iil- cH)olEi uilo]>i,^^l.j7, o]o\] zJA^ ^AHo) 7l-^s>S.^-. ^^^m ttf^ Xf^S] 

y}^s}ji, #el|ololti -Ajji #ls.ol ^ol^l-o^^^ cf-g- 7fl<a<>11^1^1 ^-g-. ^ #efl^lo1^1 7il<a 

137} 



y]]o]o]] y\]^ri -4^] iHlojE^^ ^i'^^sfo:] 7]7;1^^ ^fl 7]) ofl %Vo^ # cfl o] o]] T]) ^^5r>Jl, 7l;^l^o.5..^E-| 

I^M: ^iKJ c]lo|E-ll: #1 W^ff-sfcx) c-]lo|E-l a^lo]^oll ^i^Sj-o). 7il<aoll ^o^^ i^\]o]o]o] JE. wH E] Stf sfl^Ejo) 
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Ii|7). 7ll<y ^^^jji 'H^J-^-Sf. ^7)1^/1-;^] 7]l<yol| %Vc^5l.<S^ f.^£l5Jo1 ^efloJOlS] JDo]) cflsM ^^-O^^OJ TflOjS. 

2| 7)l<y ^4 i-eiloH s)^SHi i^sVfe ci|oiei ui)o|>:.s 

o\ Tf-'y-^HE-lS f^^y O.S z]- ^l^-¥-^tS. sm oJaj. ^a^sId^ -oj-x^E-lSffe ■Pr^#-t!el-'i!* =f-^^^ E)lolEl# ^Jl«l-c; 
•^1. n •i-tl'^^'-llel #Efloio]sq. s^j^ ^^i^^sH 7\]o\d\\ ^at!- cfloiE^<4 si^tg-ev ^Efloio^a) \Q9\ ID 

<}! «3! 01 o) Ei # el cVfe 7] ^ : 

A -a-'^-l-o-l-i CflolE^l- j^ia]5l-^ 7^l-^)Ala^A1el^c_V3l., 7]X]^y>\3.\ «.^^A1-.CVJ.|.. ^DjJ ^ 7l)o) S|.7| - tl]-^ -g^- 

-x!x|a|.o| -Y-Ajf-AjA. uHJj!- <a-^ i|i.A^^Ai^^v2i., 7j;.iA)5:^^el^tvo.s.^Ei ^^e]^ ci)<^lE-11- 7ix|^^ ^ 
■Jl-rVi. 3| 2! Ml -S-S- si^oll aAisf7i ?|?^ cHje-i uv^g * ajj^m-g- -f- u]-E|-tH sVfe ■HIa);:^!* a^iel-fe 

■'■^•tll 2) 21^1-71 7) ^sl-ol efloi^-i ut o. i^wAfsl-fe sfl°l^i •k^^f^'LK ^d-71 ^"y-SflE-iaJf e1 -^i^j^ eljol^-l Us) »y 

'A- ^l-rCfl^Ma)- 7^.2. cl|o|5iio| a^vA). ^r^^ ^y-\^%^-°\\ ^fl?l- ^^^l- ^i^J-sfn^ oj 

-1--%'sl-7| ¥!?!■ -Y-tlf-y-r'a-l- ^ e1)o|x-l Hioi) s^sl^ xji^ t^Vx> iDfi]- 7H<il Sl-7| ^^S.s\ c^^] cflolE-lol 

iM|o|x| ut y>/4^cv^ i*)-5>or| ^AjsH, sil'g- ^BiioicHal 7ll<y el-^j-^J-^Hl efloi^^ aj-i- ^A>si.oi 3||yE^s] fK-a-sl 
.-i'.<^L.l. 7)14 ?|lo) ;^]cH cflolE^l- ^^sffe 7)) -f-^fl^sl a}-7) ; 1^ 

i?l 7lxl-:j|-?l.o) ^A) oIlE-l^ uHHleVo^ nllolEiSi »^<ai- ^t!- «fl<a CllolE-l 7^^^^'^;0_sl_ ^a^SH. 

*l 7||oj o|Aj.:jj.A)L|)o| ^7\^^ ^a-^l ^ ^H-y i\7]9\ Mlif <g.i- ^A)^ ajSjAl fl-Al O.S. S).^ H 

ll|.<-)|ljn 7|10J Ali^E^l. 



3. 

6l-.ll 
>..!:<ll 

'•Mil 
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11. 
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6!-y.|l 

15. 

^|.-:--5|o^ ciiojE-i^ ^:-Ai5).i^ e].^c "d-^^-i- ^-g-?!- ^lHl-ol>a 7)|<y ^1:^;^^. 



16. 

'11 !5*]-"ll ^ol^i. #ellolo)ol AV7| 7||ol o|Al.;g.^Ii^ol «.7l-Sl^ ^J-Ajfil ^-f. if A1 ^Al n! 7)|ol 2) Aj-^^J A) 2} 7]]°} ^ 



17. 



18. 

^^«J- 19. 
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-ft t^l- ieflolo|2l ID# ^^s}<^ 71x1^0.5. ^o^^ '=i<^^M<^] Sife #e)lolol» i*^^ ^ Si£^ sffe ^l-^. 

-'II*?! s^7l-?| ?h^-g- «fl^lAl?i 7il<aoi Aiaj-^ ^ c^^^ si-fe ^«y-iEio)]Ai djoiEl ui)oi^sl i-ei]o)oi ^yj^ 

7]^<^2.Si c)-^ 7ll<yoll>^isl -g-^olM- "j-ol'^l ttfS- ll'y-St(acivantage)-i- ^^jsj-fe ^ Ji-y-a-i" 

-=-i'||oloj2l ID^Il -¥-<HS>oi ?)l«a -^^j Cllo|EiS. ^(il^Sl-fe- O.S ol^<H^lfe ^Hi'y ^>^1 =1-^3K 

?i-r "l^o'- #ElloM9l 7)10) o]Aj.;^J-^l7). oj^ <y ^^ xl«ol 4^ 71;=^]^ -^"^-e-S lE)lolol7l- ^^1 o| 

^■^y 51 o JiL ?!-"tbs>:ii '^ll- #<y-^d!El<Hl o)^ .y-a)^ 4::^^ * 7];^)^ o.^_-¥-e-1 i-efloio)!. s^-^^i 3:#5|-aj sii'^sVfe 

#2ll°M# -^^] SI'S f''y-4flEio)|Aife ^Sflojoll- *I1'3- 7\^]^<>\] ^7} ^^Sf<*| 7)|<a# n]^ ^^^^ S}^o_s. ol^cH;.) 



21. 
22. 
23. 

^^•-<ll 
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